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Details of the x-ray data collections and refinements for compounds 2a, 2b, 2c and 3, 4, 6, 7, 9, 
10a, 10b, 10c and 10d 
 
Table S1. Details of the x-ray data collections and refinements for compounds 2a, 2b, 2c and 3  
Compound 2a 2b 2c 3 
Formula C23H17BrN2O2Se C22H14BrClN2OSe  C22H14Br2N2OSe C15H13F5N2O2SSe  
M 512.26 516.68 561.13 459.29 
Crystal system triclinic monoclinic monoclinic monoclinic 
Space group P-1 P21/n P21/n P21/c 
a/Å 9.5971(6) 11.3066(7) 11.3990(7) 17.4151(11) 
b/Å 10.5881(7) 11.8464(8) 11.8584(8) 6.5384(5) 
c/Å 11.4042(7) 15.0693(10) 15.0948(10) 15.8481(11) 
Α 65.702(6) 90 90 90 
Β 79.265(6) 93.197(7) 93.183(6) 109.850(3) 
Γ 87.524(7) 90 90 90 
U/A3 1036.98(13) 2015.3(2) 2037.3(2) 1697.4(2) 
Z 2 4 4 4 
µ/cm-1 37.65 40.00  57.93 24.00  
Reflections collected 8657 17162 17055 11794 
Independent 
reflections  
3657 3680 3688 3064 
Rint 0.0995 0.0646 0.1577 0.0782 
R1 0.0303 0.0255 0.0389 0.0413 











    Table S2. Details of the x-ray data collections and refinements for compounds 4, 6, 7 and 9 
Compound 4 6 7 9 
Formula C24.5H20ClF5N2O3SSe C10H11BrN2 C12H14BrN C15H9F5N4O3SSe2 
M 631.90 239.11 252.15 578.23 
Crystal system triclinic orthorhombic monoclinic triclinic 
Space group P-1 P212121 P21/c P-1 
a/Å 9.4893(8) 6.1222(10) 7.9086(12) 7.680(4) 
b/Å 10.2641(9) 11.956(2) 17.787(3) 10.671(10) 
c/Å 13.4203(11) 14.3610(18) 7.9416(11) 13.825(8) 
Α 104.147(14) 90 90 95.96(10) 
Β 95.793(13) 90 91.047(5) 100.66(8) 
Γ 98.240(13) 90 90 100.54(6) 
U/A3 1241.7(2) 1051.2(3) 1117.0(3) 1032.4(14) 
Z 2 4 4 2 
µ/cm-1 17.73 38.78 36.51 37.52 
Reflections collected 9104 12853 13382 8540 
Independent reflections  4483 1926 2031 4089 
Rint 0.0995 0.0364 0.0347 0.0793 
R1 0.0758 0.0250 0.0229 0.0884 















Table S3. Details of the x-ray data collections and refinements for compounds 10a, 10b, 10c and 10d  
Compound 10a 10b 10c 10d 
Formula C22H14F5N3O3SSe C23H15Cl3F5N3O3SSe C24H18F5N3O5SSe C23H16F5N3O3SSe 
M 574.38 693.76 634.44 588.41 
Crystal system monoclinic triclinic monoclinic monoclinic 
Space group P21/n P-1 P21/c P21/c 
a/Å 12.9213(9) 7.4201(5) 18.2430(12) 10.2003(7) 
b/Å 7.5643(5) 12.6297(9) 7.5672(5) 17.8940(13) 
c/Å 22.5143(15) 14.6868(11) 20.0832(2) 12.5877(9) 
Α 90 96.558(6) 90 90 
Β 96.433(7) 90.345(6) 116.938(6) 95.325(3) 
Γ 90 95.925(6) 90 90 
U/A3 2186.7(3) 1359.82(17) 2471.5(4) 2287.6(3) 
Z 4 2 4 4 
µ/cm-1 18.87 18.18 16.85 18.06 
Reflections collected 18254 11817 19961 16920 
Independent reflections  4005 4925 4465 4177 
Rint 0.0675 0.0489 0.0558 0.0839 
R1 0.0237 0.0312 0.0601 0.0407 















3. Selected Crystallographic Bond Lengths and Angles compounds 2a, 2b, 2c, 3, 4, 6, 7 and 9, 10a, 10b, 
10c and 10d 
 
Table S4. Selected bond lengths (Å) and angles (˚) for molecular structures of 2a, 2b, 2c and 4 
 2a 2b 2c 4 
Se(1)-C(2) 1.889(2) 1.896(2) 1.893(3) 1.866(8) 
C(2)-N(3) 1.370(3) 1.358(3) 1.354(4) 1.377(9) 
N(3)-C(4) 1.407(3) 1.419(3) 1.417(4) 1.416(9) 
C(4)-C(5) 1.335(3) 1.328(3) 1.333(5) 1.337(11) 
Se(1)-C(5) 1.877(3) 1.879(3) 1.876(4) 1.865(8) 
C(2)-N(6) 1.302(3) 1.316(3) 1.309(4) 1.314(9) 
N(6)-C(7) 1.368(3) 1.366(3) 1.373(4) 1.380(9) 
O(7)-C(7) 1.235(3) 1.242(3) 1.236(4) 1.237(9) 
     
C(2)-Se(1)-C(5) 86.23(10) 85.83(10) 85.86(14) 86.0(3) 
Se(1)-C(5)-C(4) 113.0(2) 113.40(18) 113.2(3) 113.8(6) 
C(5)-C(4)-N(3) 114.1(2) 113.9(2) 113.9(3) 113.5(7) 
C(4)-N(3)-C(2) 117.02(19) 116.91(18) 116.8(3) 115.5(6) 
N(3)-C(2)-Se(1)  109.59(17) 109.98(15) 110.2(2) 111.1(5) 
Se(1)-C(2)-N(6)  128.08(17) 127.48(17) 127.6(3) 127.9(6) 
C(2)-N(6)-C(7)  115.60(19) 115.36(19) 115.3(3) 115.7(6) 
N(6)-C(7)-O(7)  124.5(2) 123.7(2) 123.7(3) 123.3(7) 














Table S5. Selected bond lengths (Å) and angles (˚) for molecular structures of 10a, 10b, 10c and 10d 
 10a 10b 10c 10d 
Se(1)-C(2) 1.8748(17) 1.884(2) 1.893(6) 1.887(3) 
C(2)-N(3) 1.367(3) 1.359(3) 1.382(7) 1.368(4) 
N(3)-C(4) 1.415(2) 1.414(3) 1.414(7) 1.413(4) 
C(4)-C(5) 1.345(3) 1.341(3) 1.331(9) 1.328(5) 
Se(1)-C(5) 1.871(2) 1.870(2) 1.881(6) 1.863(4) 
C(2)-N(6) 1.312(2) 1.309(3) 1.299(8) 1.309(4) 
N(6)-C(7) 1.360(3) 1.360(3) 1.367(8) 1.370(4) 
O(7)-C(7) 1.239(2) 1.240(3) 1.231(8) 1.245(4) 
     
C(2)-Se(1)-C(5) 85.84(8) 85.72(9) 85.8(3) 85.61(16) 
Se(1)-C(5)-C(4) 113.62(14) 113.73(17) 113.7(5) 114.3(3) 
C(5)-C(4)-N(3) 113.33(17) 113.2(2) 114.2(5) 113.5(3) 
C(4)-N(3)-C(2) 116.16(15) 116.71(17) 116.1(5) 116.3(3) 
N(3)-C(2)-Se(1)  111.02(13) 110.61(15) 110.2(4) 110.3(3) 
Se(1)-C(2)-N(6)  127.68(15) 128.17(16) 127.6(4) 127.5(3) 
C(2)-N(6)-C(7)  116.83(16) 116.89(19) 116.5(5) 115.0(3) 
N(6)-C(7)-O(7)  125.22(18) 125.2(2) 125.0(6) 124.9(3) 
N(3)-C(2)-N(6)  121.28(16) 121.29(18) 122.2(5) 122.2(3) 
  
Selected selected bond lengths (Å), angles (°) and torsion angles (°) for compound 3:  Se(2)-C(2) 
1.8345(5), N(1)-C(2) 1.332(6), N(3)-C(2) 1.383(6), N(3)-C(4) 1.406(6), C(4)-O(4) 1.225(5), C(4)-C(11) 
1.465(7); Se(2)-C(2)-N(1) 124.2(4), Se(2)-C(2)-N(3) 117.8(3), N(1)-C(2)-N(3) 118.0(4), C(2)-N(3)-
C(4) 128.3(4), N(3)-C(4)-O(4) 120.1(4), O(4)-C(4)-C(11) 123.4(4), N(3)-C(4)-C(11) 116.5(4); C(5)-
N(1)-C(2)-N(3) -175.8(4). 
 
Selected bond lengths (Å) and angles (˚) for compound 6: N(1)-C(1) 1.128(5), C(1)-C(2) 1.497(5), 
C(2)-N(3) 1.440(4), N(3)-C(4) 1.380(5); N(1)-C(1)-C(2) 178.6(4), C(1)-C(2)-N(3) 109.2(3), C(2)-N(3)-
C(4) 127.4(3). 
 
Selected bond lengths (Å) and angles (˚) for compound 7: N(1)-C(10) 1.37293, N(1)-C(2) 1.468(3), 
C(2)-C(3) 1.503(3), C(3)-C(4) 1.334(3); N(1)-C(2)-C(3) 109.18(18), C(2)-C(3)-C(4) 125.3(2), C(3)-
C(4)-C(5) 119.22(19), C(4)-C(5)-C(10) 118.09(19), C(5)-C(10)-N(1) 119.88(19). 
 
 40 
Selected bond lengths (Å) and angles (˚) for compound 9: Se(1)-Se(2) 2.397(3), C(5)-Se(1) 
1.919(11), C(3)-Se(2) 1.890(15), C(5)-N(4) 1.325(14), C(3)-N(4) 1.320(15), C(5)-N(13) 1.371(14), 
N(13)-C(14) 1.356(14), O(14)-C(14) 1.226(13), C(3)-N(6) 1.337(17); C(5)-Se(1)-Se(2) 88.4(3), Se(1)-
Se(2)-C(3) 88.5(4), Se(2)-C(3)-N(4) 122.0(11), Se(2)-C(3)-N(6) 118.7(9), C(3)-N(4)-C(5) 120.3(11), 
Se(1)-C(5)-N(4) 120.6(8), Se(1)-C(5)-N(13) 118.6(8), N(4)-C(5)-N(13) 120.8(10), C(5)-N(13)-C(14) 
115.4(9), N(13)-C(14)-O(14) 123.37(10). 
